ABSTRACT
INTRODUCTION

26
Laminated composite structures provide structural engineers with extended 27 design space and tailorability options which helps facilitate the design of efficient, twisting is also avoided yet still exhibit flexural-twist coupling to various degrees.
32
But, in the case of highly anisotropic composite plates, the effect of flexural-twist 33 coupling may be significant in the numerical evaluation of critical buckling load.
34
Therefore, a numerical methodology has to be developed for buckling analysis 
RAYLEIGH-RITZ FORMULATION
137
The total potential energy of a plate under uniaxial compression is expressed due to superior convergence properties in capturing localised features, defined as,
The admissible functions when applied to the above mentioned plate boundary 158 conditions can be written in the following form,
160
where ι = 0, 1, 2 for the boundary conditions of free, simply-supported and
161
clamped edges, respectively. The total potential energy Π is then minimised 162 with respect to A mn and the resulting matrix expression is given as,
T . The elements of matrix K and L are given as 165 follows,
The eigenvalue problem is then solved for λ and the critical buckling load (N cr x )
168
is given by the lowest non-zero eigenvalue (λ cr ) of Eq. (9). The nondimensional 169 buckling coefficient is defined by,
The RR method applied to anisotropic plates with low flexural-twist anisotropy
172
converged to an accurate buckling load results with few Legendre polynomials. p, q denote the number of Lagrangian Multipliers used for the constrained edges.
199
The geometric boundary conditions along the edges are discretized independently 200 using admissible functions and they are forced to be satisfied using Lagrangian 
204
For a SSSS plate, the last term in Eq. (12) is expressed as,
206 where p 1 , p 2 , q 1 , q 2 denote the number of Lagrangian Multipliers that are used 207 to constrain the deflection boundary conditions along the edges of ξ = 1, ξ =
208
−1, η = 1, η = −1, respectively.
209
Other boundary conditions are captured in a similar way. After the minimiz-
210
ing process, the following matrix expression is obtained, 
The number of Lagrangian multipliers along each edge (P or Q) is required to be terms of out-of-plane deflection and bending moments, is given by
The bending moments M x , M y , M xy are allowed to vary independently in Eq. (18)
240
and expanded in nondimensional form by the following expression, algebraic equations in matrix form is given as 
respectively. 
Matrix [C] contains nine submatrices which are defined using, mials, the moment functions for the SS or free edges are assumed to be, derivative of a function f(x) at the i th discrete point is approximated by
275 where x i = set of discrete points in the x direction; and A used for the computation of weighting matrices and is given by
where n is the number of grid points. The DQM representation of Eq. (1) Table   334 1. In DQM, the number of grid points was chosen to be n x , n y = 31 for the anal- 
443
In the H-R variational principle approach, the accuracy and convergence of 
473
The buckling load solutions obtained using these two approaches closely match 
